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ABSTRACT 

This paper reports an assessment of the education and 
training program needs stimulated by investment in cogeneration 
technology in Schuylkill County, Pennsylvania. (Cogeneration 
technology would convert raw culm, a byproduct of anthracite coal 
mining, into a fuel source for stecun power generation.) After plant 
tours and interviews with pJant personnel and educational 
institutions* staff, the study found that staff at a cogeneration 
plant require professional, craft, and technical knowledge. The 
professional knowledge is acquired either through a four-year degree 
program in a relevant discipline or a two-year associate degree 
progr^»!n- Craft knowledge, acquired through vocational-technical 
programs oi union training programs, is defined by skills and 
competencies unique to fabrication as well as system and facility 
maintenance an^^ repair. Two kinds of technical knowledge are needed: 
(1) job-specific linowledge related to operational procedures, system 
parts and purposes, and troubleshooting procedures, all of which is 
currently provided to operational crews by a specialized start-up 
team composed of workers whc are experts; and (2) generalizable 
knowledge of applications and theory that supports use of plant 
technology, including operational theories, systems design, technical 
and scientific processes, technical interface, and casualty issues 
involved with plant operation. The document also contains information 
on the typical staffing pattern and job descriptions. (CML) 
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Purpose 

One by-product of anthndte coal mining is called 
culm, a low sulfur, hi^ ash waste with a combustion rating 
of between 2S00 to 4500 BTU/lb. Utcrally mountains of culm 
sit idk in the anthiadte region of Pennsylvania. According 
to some estimalas^ there may be as mtich as one bilUon tons of 
culm in northeast Pennsylvani a enough to fire 20 power 
planb that could generate dectxidty for 440,000 homes for 
50 years. 

Raw culm has had few uses. Available technologies 
alio w die BTU rating of raw culm to be raised to 6000 to 9000 
BTU/lb. doough prooesring to remove rode and other foreign 
materials. The result in combination with advances in 
combustion technology, is an e n v ii u um entally soimd and 
eoonomiGiJly viable fuel source for steam power generation. 

IKe abundanceofcufan reserves in the anthradte 
mining region of Pbwsyivania, along with recent legislative 
devdopmcnti, has resulted in the planning and 
development of over 20 plants diat iviU use fluidized bed 
combustion technology to bum culm to aeate steam and 
dectridty for sale to utilities and industrial users. Because 
steam g ener ated by these ^ants has so many potential uses, 
the process used in these planb is called cogeneration. 

Cogeneration technology can be a significuit 
revitalizing influence on the economically-depressed 
anthndte region of Pennsylvania. Hda tedmdogy could 
create shoct^lvm conatrudf^sn jobs^ more permanent 
technic^ joba at cogenentini plants, and sources of low-cost 
energy for industrial develofjvnent However, a tedmically 
trained workfofoe will be needed by these plants. aearly,a 
proper response by educatton and traiiUng insdhitions is 
audal so that people living in the anthradte region benefit 
from cogeneration teduiology projects. 

In this paper we report an iiw Muiuit of training needs 
for cogeneration technology in Schuylkill County, 
Pennsylvania, TKepurposeof the needs assessment was to 
identify eduoition and training program needa stimulated by 
investment in cogmntion teduiology in Schuylkill County. 
This needs assessment was carried out in Schuylkill Cotmty, 
and it involved interaction among representatives from the 
cogeneration power industry, cogeneration industry 
consultants^ and persoruiel from the Schuyildll Ompus of 
The Pennsylvania State University. 



Hie remainder of this report contains four sections. 
The procedures applied in this needs assessment are 
detdled in the next secdon. Presented in the third section 
are die education and training needs we identify. The fourth 
section contains recommendations for action and planning to 
meet workforce needs likely to be aeated by cogeneration 
technology in SchuyUdll County. 



Procedures 



To obtain p er sp ec ti ve about the employment and 
training needs for cogcneradon teduu>k)gy in Sdiuylkill 
County, we visited two sites. We toured the Gilberton Power 
Company cogeneration project in West Mahanoy Township of 
Pennsylvanta to became familiar with prindples and 
practices of cogeneration technology. During this visit we 
met with penonnel from d*.e Gilberton Power Company, 
Bechtd Coiporatkm, and Pyropower Corporation and with 
consultanta to dieir operations. Our aims were to (a) 
identify the staffing pattern employed in a typical 
cogeneration plant and (b) determine die knovdedge 
required by cogeneration plant staff involved in operations 
and maintenanoe. 

We also met widi personnel from die Schuylkill 
Campus of The Pennsylvania State University to examine 
current course offerings in electricsl, electronics, and 
microcomputer technology and to discuss similar train mg 
opportunities available throu^ public institutions in 
Schuvlkill County. Our aim was to identify die current 
match between the needs for the maintenance and operations 
staff of a tvpical co-generation plant and die capabilities of 
the Schu3ikill Campus to manage training for cc generation 
teduiology in Schu^dll County. 
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Findings 

Context 



The ScfauyUcOl County IndustrUl Devdopment 
Authority (SCn)A) fiiunoed fivt oogenentton projects in 
\9tS, Taken together, these projeds are expected to yield of 
215nelnew)obifarSchuyIkinOiiinty. Our needs assessment 
activity fbcuaed on the GUberton Povm Company, one of the 
Eve oogocration prajtcis handed by SQDA in 1985. Hie 
Gilbcrtcii pioyict is tlie only one of the five funded projects 
that is d e w oped enough to consider its hunaan resource 
needs» Use of our iworl^r dicBr planning of education and 
training rsq^ta the aasumptiai that similar staffing 
pattcrxis and rec^udMte fvcriccr faiowledge for all five 
cogoieration projects. 

Hw Gilbcrton Ponvcr Coo^Mny is engaged in a 
$131 million project to construct ttM John B. Rich Memorial 
Pbwcr StatiOQ in the West Mafaanoy Townsh^ of 
Sdiu^ldll Counqr. When operalionaL the station will 
have a ntt prod ucfi o n of 795 m egaw at ts of dectrtcai power 
for distribution tfwi'nigh ^he Peuiisyhfanie Flower and li^t 
Company. Two drotbting fluidSaad bed boOers wiU 
gencrafce TlQflOO powdff or snara per hour, SQ^ poimds of 
M^iich is soHsDed ^piocBSi stcsm* to be UMd for dryirig end 
and for potential sale to customos in a future indu^rial park 
near the plant 

The sourot of fuel for the power station is 25 million 
tons of anthradtr cuhn and silt (fine coal particles) owned 
by Gilberton Power. Iliestatiott will consume 57 tons of a 
sUt and cuhn bknd per hour. The culm %vill be cleaned and 
piesizad to 1 ouDdmum by a piooBsshig ^ant run by an 
ind^endnt operator. The silt will be dried by an 
independnt opfralor using praons slaam ftcoi ttie station. 
The station wfll produce approaimataly 21 tone of ash per 
hour. Ash win be collected in siloi^ processed, trudced to an 
ashpit that is an abandoned strip mine; and covered witfi 
soiL contoured, and leseedecL 



Station Staffing Pattern 

Displayed in Hgure 1 is an organizatiorud chart 
anticipated for the Ridi Station.' TaUe 1 contains brief 
descriptions of positions for oper ati on s supervision, 
engineering and operadng Inbor for the statiort Note that 
the position of Auxiliary OpcrMor is tte only position that 
can be dasalfied as an entry-level position because it is the 
only position in the operations cmer ladder that does not 
require txpakam widi steam power generatton, although 
knowledge of stsam generating plant theory is retpdred. 

Based on our discusioa mrith GOberton project 
penonnsl access to the entry 4cvd positfon of Auxiliary 
Opera tor may be gained by one of tuvo methods. The first 
method is 10 be a member of the maintaianoe group %ridi 
spedallaid skills and knowledge fior a particular job or craft 
to which additional required base knowledge needed by 
operations technidans is added through formalized 
educatlott and /or training. Tide combinatkm of skiUs and 



'nUi Aait tins «^ 4«M fw poittlOM^ to pit^^ 

^taim tia iiy BMi n uu —i uu i , StdaH NaU Aimrta Ptowtr CpcpoiiMoiv 
fHUnolttlao««ttepo^urf%vfllaaiiptdiytoboriiMdtfartht i^ttyfor 



experience would qualify a worker for the Auxiliary 
Operator's position in a typical plant staffing plan. The 
second method is to gain this desired base knowledge needed 
by technidans in the operations career ladder through 
formalized education or training. 



Knowledge and 
Competencies Required 

Three categories of knowledge are required for plant 
staff, professional, -oaft and technicaL The category of 
professional knowledge has two levds. The first level is 
defined by knowledge usually acquired throu^ a 
pr o fes B ia ial or four-year degree in a relevant disdpline. 
Tlie second levd typically is attained through a two-year 
or assodate degree. 

The category of oaft Imof^edge is defined by skills 
and competendet unk{ue to fabricatkm as wdl as system and 
facility maintenance and repair. Industry representatives 
bdieve that these basic desired skills should be possessed 
by graduates of quality vocational-teduiioal prograt 
However, industry representatives also believe that t 
sldDs could be aopdred hy workers who have mastereu their 
craft throu^ traditional union-sponsored training 
p ro gran iSL 

TItecategory of technical kiio%dedge is viewed as 
technical, dieoretioal, systems, and appUcations knowledge 
from a variehr of disdfdines rdated to the operations of the 
power plant uidustry representatives suggest tnat 
although the maintenance grow does not need to have the 
extent of die woridng technical knowledge required for 
operatkms pe rs o nn el, maintenance gpotymembera need an 
tmderstanding of the princ^les and operational procedurr" 
of die systems %vidi which they interact 

Our discussions widi the engineers at the Gilberton 
site and,analysis of information %ve received about staff 
functions and scope of responsibilities suggest that the 
tedinical knowledge needed can be daasified into two types. 
The first type of teduiical knoY^edge needed is job ^>edfic 
and is knowdedge related to operational procedures, system 
parts and purposes;, and troubleshooting procedures. The 
second ^pe of tfschnical knowledge is generalizable 
knowledge of afjf^cations and theory tiuit supports use of 
plant techndog/. 

Tlie job specific tedmical knowledge curtenUy is 
provided to the operatiorud creivs by a specialized startup 
team. The team typically is composed of personnel ^o are 
experts in various phases of plant operations and 
maintenance. The format used to train a new operations 
crews is a combination of structured training, job aidsi, 
self-instructional material and mentoring activities. The 
transfer of the needed knowledge to die new operations 
crews appears well planned and orderly. Additionally, a . 
large volume of technical documentation is provided to die 
trainees. 
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The gen«raii2flbte technical knowledge required by 
operabons staff focuses on the operabonal theories, systems 
design^ technicd and sdcntific processes, technical 
intedace; and casualty condition issues involved with the 
plant oper a ti o ns. Currently, the industry model is to hire 
staff %vith this knowledge base from related fidds and 
industries. Ttec art two primary reasons for this practice. 
The first reason is that a surplus of ttds kind of expert 
knowledge is scarce within diecogeneratkm industry at the 
operations sta£f level This b attributed to the newness of 
the tedmology and the existence of few operating j^ts. 
Seoondr there arc no formalized education or training 
piugiauis Id taacfa the cooibinalion of subject matter content 
desiradbrte industry. Curicndy, an individual in the 
Schuylkill County area would have to pursue undefined 
aambinatiops of elemen t s froma variety of assodate and/or 
four*3^'"^ deg)ree progruns as wdl as vocational technical 
school course w«k to addcvtt the desired subject matter 
knowledge fior an entry Icvd position in the operations oew. 

Our discuartons %»itfa the industry representatives 
Indicats that the subject matter loiowledge should indude 
the imdentandittg of theories related to steam power and 
thcnno^oMratfon sysleuiSb In addition, operations staff 
should undoslaid bote systons theories and operations, 
turbotnedianiq, electric drcuitry, and mechanical, 
hydrautte; and pneumatic systems. Last, strong knowledge of 
oomputtr oontrol systms is desired by industry 
represatatives. This knowledge should indude 
maintenance and troubleshooting protooob as wren as control 
S3rstems theory. 



Recommendations 



b our opMon, sevcrd oomponents of a desirable 
educational and training program already exist to support 
the tedmical knowledge need> of the cogener a tion iitdustry 
in SchuyUn County arid surrounding anthradte region of 
Pennvyrvania. This is especially true In die areas of 
malnlcnanoe and operations of computer driven oontrol 
systemSb However, diese and other appropriate course 
components should be fomialized into a cohesive unit which 
blends theory and prKdce: The resulting program would 
prepare workers entry level operations staff positions in 
co^neration plaiUs and also would st^port the future career 
needs of these worken Additionally, we believe that the 
Schuylkill Campus of the Pttmsyivania State University 
has the capability to oeate and administer sudi a program 
effort Consistent with these oondusions, we submit the 
following reooounendations to ttspond to the identified need 
to devdop a formal program to prepare workers with entry 
levd sidlls and oompetendes for cogeneration operation 
staff positionSL 

We recommend that Schuylkill Campus of The 
Pennsylvania StaU University establish a strategy to 
address the current and future tedir^ical knov^ge needs of 
thf cqgenfretion^dustry. We leoomitiend that this strategy 
be carxied out in two phases. 

The initial phase should focus on the development 
and implementadon of a certificate program for 
cogeneration plant operation tedmidans. Thb phase should 
be completed by Juncv 1 967. The second phase should be 
carried out within 6 to 9 months of the startup of the Rich 
Power Station. 



The content of the certificate program should consist of 
a combinatkm of courses from the current cuniculum offerings 
in dectrcmics and microcomputer technology programs at the 
Campus, along with sdected non*<redit fedinical courses at 
Schuylkill area vocational-technical schools. Tlie entire 
focus of the content should address the areas of identified 
required tedmical knowledge outlined in the previous 
section of this report Moreover, we recommend that a 
pn^osal be submitted to the Ben Fraitklin Partnership 
Progr am to fund this devdopment activity. We suggest that 
the following irujor steps guide this devdopment process: 

1. establish an advisory group composed of members 
from die co ge ner a tion industry, 

2. submit to the advisory oouxidl for review and 
comment current courses wiiich area 
vocatiorud -technical sdioob and the Schuylkill 
Campus identify as appropriate candidates for 
indusion in the certification program desired by the 
industry for targeted staff positions, 

3. devdop or modify courses or trainii4g programs to 
address th« voids idendfied as a result of step 2, 

5. klendfy resources and supporting funding to conduct 
instructton in the content areas %^iidi will 
constitule the certificate program, and 

4. in ooQaboratkm with the oogeneradon industry, 
devdop an internship pr o gr am to provide practicum 
experiences for students interested in thb 
occupadond area. 

Paul W. SdoDion, Resident Engineer for Gilberton 
Power Company, has indicated a strong endorsement of this 
effort, a desire tfj cooperate in the devdopment of thb 
certification pro-am, and a willingness to comodt 
reasonable personnd time to producdve efforts to ensure a 
quality program. 

Acdvides in the second pluise should focus on 
performing detailed on-site woric and task analyses of 
operadon staff acdvides to klendfy further needs to be 
addressed through certificate course modification or further 
course devdopment In addition to idendfying these needs, 
tWs analysb will evaluate to what degree and how thb 
kno%vledge b actually needed and used. Thb evduation 
should iMd to the identification of organizadons and/or 
plant specific training needs exist to i^di th^ Schu^kill 
Campus can plan to resporuL It b recommended that a second 
Ben Franklin Partnership Act project proposal be devdoped 
to cover the costs of thb extensive andysb acdvity. An 
addidonal outcome of thb detailed arulysb could be the 
identificadon future assodate deme program needs to be 
devdoped and delivered at die Schu)dldll Campus to 
oondnue ib support of die cogeneradon industry. 
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Figure 1. Anticipated Organization Chart for John B. Rich Memorial Power Station 
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Tabk h Operations Supervision, Engineering, and Operations Labor 
for the John B. Rich Memorial Station 



Position 



Description 



Background 



Opera bou 
Minigcr 



UadSSuft 
SupoTiMr 



Shift 

SuptnriM 



Rcfults 
EngiMff 



QlCBQSt/ 



ConirolRoani 
Operator 



Auxiliary 
Operator 



Boiler FUnt 
Operator 



Sentor peson assigned to 
the £iciUty. Prepares and 
executes operating and 
nuintenanoe pUn; admmisten 
entire facility. 

RcspmiUc to Opcntions 
Manager for opOBtson of 
faoUty. Initial selection, hiring 
training of operations 
ptnonaeL Re^onsiUe f or 
tedlity trip/casualty/ 
oneigaiKy aitiques and 
oocractive action formulation 
and implementation. 

Report to Lead Shift St^icndaor. 
As^igncd to shift work to ovtnec 
f hift opvating crew. 



Day shift only and backup for 
shift supervisory oew. 
Moniton and analyzes 
facility pcrf ocmanoe. 

Analyse and adjust fadlity 
water dicntistry. TVifm - m fuel 
analyiia. Monitor c 



Responsible for momenHo- 
********** ifT^liniiig and 
adfuataicnt of fadlity 
operations. 



Repocti to Control Room 
Operator. Hourly inspection 
of equipoMn^ preoperation 
diodes and alipunent of 
«{u^xnent and ta^t of 
equipownt for maintenance. 

Reports to Contral Room 
Operator for Ute mooient* 
to-moownt operation and 
adjustment Qnduding 
•taitu^and shutdotvn) of 
bdllty steam generating 
systesns. 



A licensed engineer 
Hith 15-20 years 
experience with 
steam power 
generation 

Extensive 
e xp e n ci¥.e with 
steam power 
generation 



Extdtstve 
e xp eiien t e with 



generation 

Enginccriiig 
degree 



Chemical 
technology 
degree or 
b ackground 

Uoensedto 
opoate power 
boilers and 
steam turbuw 
generators 

General 

familiarity with 
steam power 
generation 



Experience with 
tteam power 
generation 
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